527 BH 1 T L 1k & 2% Eild Vol.27 No.1
2011 4E 1 A CHINESE JOURNAL OF INORGANIC CHEMISTRY 152-156

DRI .4 5- " $ESFN 1,4-TN (PRI E-1-HE)-FKEEHHH
— N ZHBOERA R SMHI S R mIE S KRR

MEL B
(BRFIRAT R, BX 512005)

FE ., L2020 YRR AL H Y CACL, HAIDC (WRME-4 | 5- R 1) A bix(1,4- X (WK e - 1 - B )20 SRy SOkl R K S E R A3 31 T 1
AN B = 4 2 AT AR AE B S5 1 1 TE A6 2R 5 W[ CA(HIDC) (bix)os], (1), IF38 i STCR A3 HT LA 6E AT 434 DL H iy XS 2R 45 1 43
Bt L2 AN 25 M R AT T RAE | B XS GEH A3 BT R 1 1 SR TR R P2y/n 2SI a=1.155 30(17) nm,b=1.052 68
(16)nm,¢=1.198 71(18) nm,B=110.245(2)°, V=1.367 8(4) nm*, Z=4 ,D.=1.873 g-cm™, F(000)=756, %F F 2000 > AT WLl 25 (1>207(1)) , ¢
KR ZHF R=0.0336,wR,=0.091 1, 7E 1 Mg b BERIDE F A ECh 6, A THLIN TR A SR R4
HIDC> 43 BIAF I 3 AR B F T W —Fh <% 55 R 00 28 )2 25 4 MR A — 48 2 2 181585 bix 1 2 SR F ik — 45 T8 W = 2
JRE-HARAESREEH) AL B 1 FEHAR S IR RN S5 R 7E 0K N 392 nm FBIA T F 465 nm AL H SR ZUA 98 e K Gt

R WELOREY) MRS JOEE R
FESES: 0614.2472 SERFRIRAD: A XEHS: 1001-4861(2011)01-0152-05

Synthesis, Crystal Structure, and Luminescent Property of a New 3D Cd(I)
Coordination Polymer Constructed from Imidazole-4,5-dicarboxylic Acid
and 1,4-Bis(imidazol-1-ylmethyl)benzene Ligands

LIU Hong-Wen LU Wen-Guan*
(Department of Chemistry, Shaoguan University, Shaoguan, Guangdong 512005, China)

Abstract: Reaction of H;IDC  (Hs;IDC =imidazole-4,5-dicarboxylic acid), bix (bix =1,4-bis (imidazol-1-ylmethyl)
benzene) with CdCl, under hydrothermal condition, yielded a new 3D cadmium(Il) coordination polymer [Cd(HIDC)
(bix)os], (1), which was structurally characterized by elemental analysis, infrared spectroscopy, thermal gravimetric
analysis, and single-crystal X-ray diffraction. X-ray diffraction crystal structural analysis reveals its crystallizes in
monoclinic, space group P2,/n with a=1.15530(17) nm, b=1.052 68(16) nm, ¢=1.198 71(18) nm, B=110.245(2)°, V=
1.367 8(4) nm’, Z=4, D,=1.873 g-cm™, F(000)=756, the final R,=0.0336, and wR,=0.091 1 for 2000 observed
reflections with />20(l). In 1, each Cd(Il) ion is six-coordinated with a distorted octahedral coordination geometry,
and each u;-HIDC? acts as a bridge to bond three Cd(Il) ions, leading to an infinite 2D brickwall-like network of
[Cd(us-HIDC)],, which are further linked through w,-bix to generate an infinite 3D layered-pillared framework
architecture of [Cd(HIDC)(bix)ys],. Furthermore, the luminescent property of 1 was also investigated at room
temperature in the solid state. CCDC: 772779.
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£ 1.0 mmol CdCl,+2.5H,0(0.228 g),1.0 mmol H;IDC
(0.156 g),0.50 mmol bix (0.119 g)#1 8 ml 71 /KiR
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665(m).
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Table 1 Crystal Structure Parameters of complex 1

Empirical formula C,HsCdN,O,
Formula weight 385.63
Crystal system Monoclinic
Space group P2/n

a/nm 1.155 30(17)

b/ nm 1.052 68(16)
¢/ nm 1.198 71(18)
B/ () 110.245(2)
Volume / nm’ 1.367 8(4)
Z 4
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X3
D,/ (Mg-m™) 1.873 Data / restraints / parameters 2609/0/ 191

Goodness-of-fit on F? 1.064

Final R indices (I>20(I)) R1=0.033 6, wR=0.091 1
R indices (all data) R1=0.050 4, wR=0.112 9
754 and -712

F(000) 756
Absorption coefficient u(Mo Ka) / mm™ 1.618
Reflections collected / unique (R;,) 5872 /2 609 (0.041 5)

Absorption correction Semi-empirical from equivalents || Largest diff. peak and hole / (e-nm™)

Refinement method Full-matrix least-squares on F*
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Symmetry codes: A: —x+1/2, y+1/2, —z+5/2; B: —x, —y+2, —2+2;
C: —x, —=y+2, —z+1; D: —x+1/2, y=1/2, —z+5/2; Thermal ellipsoids
were drawn at the 30% level, and the hydrogen atoms were omit-
ted for clarity except for those bonded to oxygen atoms of us-
HIDC*
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Fig.1 Coordination environment of Cd(Il) ion and
bridging mode of u;-HIDC* and p,-bix in

complex 1

Hydrogen atoms were omitted for clarity except for those bonded

to oxygen atoms of us-HIDC*
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Fig.2 2D brickwall-like layer structure of complex 1

All hydrogen atoms were omitted for clarity
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Fig.3 3D layered-pillared structure of complex 1
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Table 2 Selected bond distances (nm) and bond angles (°) of complex 1
Cd(1)-N(3) 0.222 5(4) Cd(1)-N(24) 0.225 0(4) Cd(1)-N(1) 0.231 5(4)
Cd(1)-0(1B) 0.237 5(3) Cd(1)-0(1) 0.238 5(3) Cd(1)-0(44) 0.243 1(4)
C(1)-0(2) 0.125 4(6) C(1)-0(1) 0.125 4(6) C(5)-0(3) 0.130 8(6)
C(5)-0(4) 0.120 9(6)
N(3)-Cd(1)-N(2A) 154.12(16) N(1)-Cd(1)-0(1B) 140.11(13) N(3)-Cd(1)-O(4A) 89.05(14)
N(3)-Cd(1)-N(1) 95.44(16) N(3)-Cd(1)-0(1) 97.99(14) N(2A)-Cd(1)-0(4A) 72.35(13)
N(2A)-Cd(1)-N(1) 103.69(15) N(2A)-Cd(1)-0(1) 104.50(14) N(1)-Cd(1)-O(4A) 94.68(14)
N(3)-Cd(1)-0(1B) 83.61(14) N()-Cd(1)-0(1) 71.38(13) O(1B)-Cd(1)-0(4A) 125.10(13)
N(2A)-Cd(1)-O(1B) 92.40(14) O(1B)-Cd(1)-0(1) 69.31(14) 0(1)-Cd(1)-0(4A) 164.84(13)

Symmetry transformations used to generate equivalent atoms: A: —x+1/2, y+1/2, —z+5/2; B: —x, —y+2, —2+2.
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Fig4 Thermogravimetric analysis curve of complex 1
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Fig.5 Solid-state fluorescent emission spectrum of

complex 1 at room temperature
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